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ADVISORY ON THE USE OF THIS DOCUMENT

rhe information contained in this document has been developed sclely for the
purpose of providing general quidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only as a
ecourtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the infermation contained herein, is
expresaly conditioned upen, and ig subject to, the following understandings
and limitations:

(a}

(b}

(<}

(d)

{e)

The information was developed for general guldance only and im
subject ta change at any time;

The information was developed under unigque GSFC laboratory conditiona
which may differ substantially from outaide conditions;

cSFC does not warrant the accuracy of the information when applied ar
used under other than unigue GSFC laboratory conditions;

Tha information should not be construed as a representaticn of
product performance by either GSFC or the manufacturer;

Neither the United States government noxr any persen acting on behalf
of the United States government assumes any liability resulting from
the application or use of the informatiom.
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a radiation evaluation was performed on 54AC02 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided bhelow. For detajiled information, refer Lo
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma Xay
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
10, 20, 306, 50, 75 and 100 krads. After 100 krads, parts were
annealed at 25°C for 24 and 168 hours, and then irradiation was
continued to 200 and 300 Kkrads (cumulative). The dose rate was
between 0.6 — 5.0 krads/hour, depending on the total dose level
(see Table IT for radiation schedule). After each radiation
exposure and annealing treatment, parts were electrically tested
according ta the test conditions and the specification limits
listed in Table III. These tests ineluded a total of three
functional tests (at 10MHz) after each radiation and annealing
step.

All (8} parts passed all initial electrical measurements.
However, after the first radiation exposure of 10 krads, a
significant increase in ICCH and ICCL was ohscrved in all parts.
ICCH readings ranged from 0.7 Lo 6.9 mA, and TCCL readings ranged
from 1.1 ta 10 wA (agalnst maximun specification limits of 80uA).
Some continued degradation was observed in ICCH and LCCL
throughout the radiation testing te 100 krads, and only slight
recovery was observed after annealing the parts for 24 and 168
hours. After 200 and 300 krads, all parts began failing some VCH
tests in addition to failing TCCH and ICCL tests. However, all
parts passed all functional tests to 300 krads. Table IV
provides the mean and standard deviation values foxr each
parameter after different radiation exposures and annealing
treatments. It alsc provides a summary of functional test
results after each radiation/annealing step.

Any further details about this evaluation can be cbtained upon

reguest. If you have any questions, please call me at 301-731-
8954,



TABLE I.

Generic Part Number:

SMEX Common Buy
Part Number:

SMLEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
FFart Technology:
Fackage Style:

Test Engineer:

Part Information

H4ACO2

5962-8761201CA (HA124223)

1643

co0089

National Semiconductor Corporation
166

903640

10

62, 63, 64, 65,

&6, 67, 68, 69

60, 61

guad z-Input NOR Gate
CMOS

14-Pin DIP

R. Tosh



TABLE IT. Radiation Schedule

EVENTS

DATE
1} Initial Electrical Measurements 03/04/91
2) 10 krads irradiation @ 630 rads/hr 03/14/91
Post 10 krads Electrical Measurements 03/15/91
3) 20 krads irradiation @ 560 rads/hr 03/15/91
Post 20 krads Electrical Measurenments 03/16/91
4) 30 krads irradiation 8 560 rads/hr 03/17/91
Post 30 krads Electrical Measurements 03/18/91
%) 50 krads irradiation € 1000 rads/hr 03/18/91
Post 50 krads Electrical Measurcments 03/19/91
6) 75 krads irradiation # 1250 rads/hr 03/19/91
Post 75 kKrads Electrical Measurements 03/20/91
7) 100 krads irradiation @ 1250 rads/hr 03/20/91
Post 100 krads Electrical Measurements 03/22/91
8) 24 hrs annhealing 03/22/91
Post 24 hr Electrical Measurements 03/23/9]
9) 168 hrs annealing 03/22/91
Post 168 hr Electrical Measurements 03/29/91
10} 200 krads irradiation € 5000 rads/hr 03/29/51
Post 200 krads Electrical Measurements 03/30/91
11) 300 krads irradiation @ 2270 rads/hr 03/30/91
Post 300 krads Electrical Measurements 04/03/91

Notes:

- All parts were radiated under bias at the cokhalt-60 gamma ray
facility at GSFC.

- All electrical measurements were performed off-site at 25°C.

- Annealing was performed at 25°C under bias,



Table III. Electrical Characteristics of S4A002
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TABLE IV: Summary 0. ..ectrical Measurements after

4

Total Dose Exposures and Annealing for S4AC02 1/
Total Dose Exposure (krads)
Initlale 10 20 30 50 75
Spec, Linits
Parameters nin  max ] 54 ad gd
Furcl VCC=2.0V CPERE
Funcl  VCOCT=3,0V
‘Funcl WCO=5.5V
VOEL vl 2.9 .01 L
Iy K2 V] 4.4 ] 01
vOE3 Vi 5.4 i) Bl
VDE4 v 2.4 L0 81
VOES V] 3.7 .23 .03
VOES vio4.7 .03 .03
VOKT V] 3.85 .06 L4
VoLl oV 100 6.7 7.5
YoL2 nv 10 1.5 9.2
VoLl ov| 1¢0 12.7 10.9
VoL4 v 5C0 11.7 13.4
voL5 nv 500 22 22
VOLé v 500 24 24
VLT ov 1650 48 44
IZL nal-1000 ¢ 0 o &
IZH nal ¢ 1000 0 3 7
ICCH ui 82 0 1.3E32 2.2E3
I2CL ul &0 0 Z.5E3 2,5E3
TPLH1 ns 1 7.5 . 2 .3 W2
TPELY nsf 1 7.5 .2 .2 1.3
TPLH2 ns 1 5.0 .3 L2 P 2
TPEL2 ns 1 7.5 2 . 2 L2

<Table IV corntinued on next page:?




Table IV, (continued)

TDE (krads) Annealing Total Dose [krads)
Iritials 100 24 hrs 168 hrs 200 300
spec. Limits =T
Parameters min max mean sd mear. ad mea 5d 5d ad
Furcl V¥CC=2.0Y ' ' '
Funal VCC=3.0V
Funal VCC=5.5Y
VOHL vl 2.9
VOH2 v ¢.4
YOH2 v 5.4
VOHL YV 2.4
YORS vl 3.7
vOH6 vl 4.7
YOHT K1 EREE
VoLl my 100
VoL my 100
VOL3 nv 100
vOL4 my 500 1z
VOLG mv 500 21
YQOLS my 500 22
voL7 my 1650 43
IIL na(-100C 0 0
IIH nal @ 1000 FAREY 0
iccH ‘UA B 2E3 2.5E3
ICCL uA BC TE3] 2.6E3
TELHL ns 1 7.5 DEY L3
TEHLL nsl 1 7.5 3
TELH2Z ns 1 £.D .2
TEHL2 ns 1 7.5 .z
Note:

1/ The nean and standard devlation values wexr2 calculated over the e=ght Darts irraclated in this
testing. The centrol samples remained constant throughout the testing and are rot included in :thls

table.
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Figure 1. Radiation Bias Circuit for 5L4ACOZ
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